The three accepted and well-defined types of familial haemolytic anaemia are familial spherocytic anaemia, sickle-cell anaemia, and Mediterranean anaemia. Reports have appeared of other types of familial anaemia, some of which are undoubtedly haemolytic. A family is here described in which four members in three generations were found to have non-spherocytic haemolytic anaemias.
Case Histories Case 1.-H. J., a cable operator, was found to have a mild hyperchromic anaemia at the age of 48 when operated on for a deflected nasal septum. The indirect Van den Bergh reaction was positive and the red-cell fragility normal. For 15 years he was treated as a case of pernicious anaemia but never achieved a normal count. In addition to liver, he was given large amounts of iron. At the age of 63 he came to be examined in this department. He was an intelligent man of good physique with no apparent developmental abnormalities. His skin was dry and of a dusky yellow, the duskiness being more marked on the exposed parts. There was no buccal or genital pigmentation. His was negative, the thymol turbidity 2 units, the cephalin cholesterol test 3+, and the serum colloidal gold reaction 33210000. She was given a blood transfusion of 2 pints with benefit. During the following two years the blood condition remained fairly stationary without therapy, the haemoglobin being 10-11.6 g. % and the colour index 1.1-1.4.
Case 3.-E. J., aged 37, a shopkeeper, and a nephew of Cases 1 and 2, was investigated because his uncle said he was sallow. Anaemia had been suspected at the age of 21, when liver was given by mouth. He felt fit and appeared normal apart from slight sallowness. The liver did not seem to be enlarged. The spleen was not felt. The main blood findings are given in Table I . Blood smears showed moderate macrocytosis and a few target cells. Spherocytes were not seen. The thymol turbidity was normal. He was re-examined two years later, when the findings were almost identical.
Case 4.-H. G. T., aged 45, a business man, and the son of Case 2, was investigated for lassitude and found to have 24% reticulocytes and a raised serum bilirubin level, although not anaemic (see Table I ). The red cells appeared normal in shape and size; some polychromasia was present and a fair number of cells showed basophilic stippling.
Family History
The family tree is given in Fig. 1 . The parents of Cases 1 and 2 were of old Cornish stock. The mother was healthy and lived to 84 years, but the father had always been yellow and died of congestive cardiac failure at the age of 45 (i).* He was said to have suffered from splenic anaemia. Of his 13 children two have been described. One other is said to have had periodic jaundice and to have died at the age of 46 of splenic anaemia (vi). Another was always
The numbers indicate the individuals in the family as set out in Fig. 1. sallow, was said to have had pernicious anaemia, and died of congestive cardiac failure at 55 years (iii). Two others were known to be sallow (ii and iv). In the third generation are Cases 2 (viii) and 4 (ix). Thus there are four known cases of haemolytic anaemia in the family, three subjects who were almost certainly affected and two subjects who were probably affected.
Additional Investigations of Case 1 The gastric juice contained free hydrochloric acid. It was also shown to contain anti-anaemic principle by incubation with beef muscle and administration to an untreated case of pernicious anaemia in the manner described by Beebe and Wintrobe (1933) , a reticulocyte response of 3% being achieved. A three-day fat balance showed 930/ absorption. The following liver function tests were normal: serum colloidal gold, serum alkaline phosphatase, hippuric acid synthesis, and the pyramidon detoxification test (Bomford and Rhoads, 1941) . The thymol turbidity varied from 2 to 5 units. The lysolecithin fragility (Singer, 1940) , which is increased in spherocytic anaemias, was normal. The resistance of the red cells to saponin lysis (Ponder, 1934) was slightly decreased (resistance value 0.92). The mechanical fragility was estimated by the method of Shen, Castle, and Fleming (1944) modified by using 100 ml. Ehrlenmeyer flasks instead of tonometers and 30 4-mm. glass beads and 2 ml. of blood, the packed cell volume of which had been adjusted to 30 ml. It was a little increased, the results being: The myelogram showed erythropoiesis to be excessive and macronormoblastic. The diameter distribution curve of polychromatic normoblasts (Dacie and White, 1949) (Ellis and Ellis, 1950) . In experimental lead poisoning it has been shown that the stippled cells are the defective cells, and that they increase greatly following splenectomy (McFadzean and Davis, 1947) . In clinical lead poisoning stippled cells are more numerous in the marrow than in the peripheral blood. This was also found in Case 1. Kench, Gillam, and Lane (1942) have shown that in lead poisoning a disturbance in haemoglobin synthesis exists. In this family the inherited defect appears to result in the production of an abnormal red cell Relevant Literature A case of non-spherocytic haemolytic anaemia with splenomegaly and a suggestive family history was described by Widal and Ravaut (1902) . Thompson (1939) mentioned three families of haemolytic anaemia in which spherocytes M ere absent. Splenectomy was performed in several cases without benefit. Haden (1947) described two families in which eight patients were shown to have non-spherocytic haemolytic anaemias. In the first family spontaneous haemolysis was observed, while in the second a proportion of stippled cells were invariably found in affected subjects. Splenectomy in one member of the first family did not alter the course of the disease. Crosby (1950) described a family in which seven cases of normochromic and non-spherocytic haemolytic anaemia were found. The disease appeared to be transmitted as a Mendelian dominant, and to be associated in some cases with brachyphalangia and porphyria. Stippled cells were not a feature, but after splenectomy in one case the siderocyte count rose from 0.1 % to 45 %. Kaplan and Zuelzer (1950) described a family in which three siblings were found to have a chronic haemolytic anaemia. The red cells were normochromic yet had an increased volume. Oval cells were frequent in smears. Rundles and Falls (1946) described two families in which a hypochromic anaemia was present in association with splenomegaly and marked red cell deformity.
The family described in this paper resembles the second of Haden's two families and is similar to that of Kaplan and Zuelzer (1950) , who demonstrated the presence of a red cell defect by transfusion survival experiments. They also noted hepatomegaly, thickening of the skull, and mongoloid facies, all of which were observed in Case 1. 
